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/©lis  Is  a  tr^anslation  of  an  article  written  by 
Libor  Bozar  in  Voprosy  Pitanlya  (Problems  of  Nut¬ 
rition),  Vol.  19,  No.  1,  Moscow,  I960,  pages 

22-27V 

From  the  Institute  of  the  Study  of  Nutrition  (Dir., 

Ai  Buchko),  Bratislava,  Pe9ple*s  Republic  of  Czechoslovakia. 

In  attempting  to  eliminate  the  negative  effect  of 
metals  or  metal-containing  enzymes  in  the  nutrition  Mustry, 
efforts  are  being  made  to  utilize  the  so-called  complexons 
(derivatives  of  alpha-aminopolycarbonlc  acids).  These  are 
distinguished  by  their  unusual  complex-forming  affinity 
with  various  metals.  The  utilization  of  complexons  --mainly, 
the  blBodlum  salt  of  the-ethylendiamlne-tetracetlc  acid  [oom- 

plexon-3)  in  food  technology  —  is  based  principally  on  the 
complexlde  constants  vjhidja  increase  in  the  order: 


Na  Ca^  Fe^  Co^, 


Zn^  Cu^  Pt^  Pe^ 


This  property  was  utilized  in  19^6  1^^  "'^Ne  elimination 
of  the  catalytic  oxldatio^  of  ascorbic  acid  by  copper.  It 
was  demonstrated  in  vitro'  (Jager,  19^8)  that  it  is  possible 
to  eliminate,  with  the  aid  of  complexon-3j  f .s" 

feet  of  copper  in  an  ascorbic  acid  solution.  On  tois  basis, 
complexon-3  was  successfully  employed  as  a  stabilizer  01 
Vitamln-C  (Erdey,  1950).  Other  authors  also  preserved 
Vltamln-C  solutions  in  a  similar  manner  (Schulte  and 

Schillinger,  1952j  Morse,  1953).  ^ 

However^  complexon-3  was  not  considered  more  effect- 
Ive  than  metaphosphoric  acid  solutions  which  already  had 
been  used  a  long  time  ago.  It  was  proven  that  though  com¬ 
plexon-3  blocks  the  metal  cations  present  in  the  solution, 
this  material,  nevertheless  cannot  inhibit  the  self -oxidation 

of  ascorbic  acid,  ,  .  . 

Complexon-3  is  used  also  in  complexometrlc  titration 

of  various  cations  (Prlbil,  1957). 

The  stabilizing  properties  of  complexon-3  In  relation 


to  ascorbic  acid  make  possible  Its  wide  utilization  In  the 
food  Industry*  It  has  been  demonstrated  In  extensive  experi¬ 
ments  (Llcclardello,  1952)  that  the, addition  of  small  quanti¬ 
ties  of  complexon-3  retards  the  disintegration  of  \ltamln  C 
In  orange  Juice.  This  author  observed  considerable  preserva¬ 
tion  of  vitamin  0  also  in  the  manufacture  of  red  bilberry 
garnishes.  Similarly >  in  the  technique  of  ordinary  food 
preparation  it  waS  possible  to  preserve  a  large  Quantity  of 
vitamin  C  in  the  presence  of  complexon*-3  ^  * 

Dishes  prepared  with  the  use  of  complexon-3  did  not  differ 
organoleptically  from  dishes  prepared  without  this  stabll- 
iLzox*  • 

Complexon-3  may  also  be  used  in  the  filtration  of 
wine  and  other  alcoholic  and  non-alcoholic  beverages.  It  is 
known  that  in  technical  processes  of  this  type  one  is  con¬ 
cerned  most  frequently  with  the  removal  of  the  excessive 
content  of  trivalent  iron.  In  wine  refining 
time,  potassium  ferricyanlde  has  been  used  for  "tbis  pwose, 
the  potassium  compound  producing  an  intense  precipitate  of 
Prussian  blue  with  the  trivalent  iron.  It  was  proven  (Kr^^ 
and  Fellers,  1952)  that,  the  high  complexity  constant  of  the 
ferrous  complex  of  complexon-3  resulting  f^om  fts  good 
solubility,  permits  orie  to  easily  substitute  the  filtration 
of  wine  by  adding  the  needed  quantity  of  complexon-3 .  Ac - 
cording  to  other  data  (Parkas,  1957) #  the  employment  of  this 
method  (masking)  may  h'^lp  in  rationalizing  production  and 
the  obtalnment  of  bett|r  organoleptic  Indices  of  an  annual 
output , 

The  binding  between  complexon-3  and  copper  or  iron 
makes  possible  the  utilization  of  complexons  in  technologi¬ 
cal  practice,  also,  in  blocking  the  undesirable  manifestat¬ 
ions  of  various  enzymes,  especially  the  redoxldase  of  copper 
or  iron.  The  complex  formation  of  complexon-3  in  this  sense 
was  employed  for  the  first  time  for  the  ellmln^ion  of  potato 
darkening.  Thus,  it  was  observed  (Grelgy  and  Smith,  1955} 
that  potatoes  do  not  become  darker  even  after  24  hours,  li 
they  are  immersed  in  one  percent  solution  of  complexon-3 
after  cleaning.  This  favorable  effect  of  complexon-3  °an 
explained  by  the  blocking  of  activity  of  tyrosinase  or  other 
related  redoxldases.  It  is  known  that  the  d^kenlng  of 
cleaned  raw  potatoes  is  related  to  the  transformation  of 
tyrosine  into  melanlne  under  the  influence  of  tyrosinase. 

This  reaction  of  tyroslne-melanlne  is  eliminated  in  the 

presence  of  complexon-3«  ..  u 

On  the  basis  of  these  considerations,  it  would  he 
possible  to  utilize  complexons  for  the  elimination  of  potato - 
darkening  in  cooking.  It  is  most  probable  that  this  darken¬ 
ing  can  be  prevented  by  adding  complexon-3  to  the  water  in 
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which  potatoes  are  cooked,  or  by  processing  potatoes  In  a 
water  solution  of  coiaplexon^S  prior  to  the  steam  action. 

Thus,  coniplexoh“3  may  possibly  be  utilized  to  eliminate  un¬ 
desirable  Influences  of  metals  and  metal -containing  enzymes 

In  food  technology.  ^  ^  4 

Howeveri  utilization  of  complexons,  in  food  technol¬ 
ogy,  has  not  beeh  permitted  up  to  the  present  throughout 

This  situation  Is  due  to  the  fact  that  to  the  pre¬ 
sent  time  the  effect  of  these  substances  on  the  h^an  or¬ 
ganism  and  on  various  processes  taking  place  in  It  has  not 
been  thoroughly  Investigated.  Therefore, 

that  many  authors  recommend  complexon-3  in  wine  filtration, 
other  authors  (Serls,  195^)  point  out  that  the  utilization 
of  complexon  In  wine  filtration  Is  not  permitted  by  law. 

Many  assert  that  though  the  complexons  are  useful  In  wine 
filtration,  they  are  nevertheless  foreign  substances,  whose 
effect  on  the  organism  had  not  been  studied  and,  there¬ 
fore,  their  employment  can  not  be  recommended  for  the 
present  (Delbner  and  Bouzlgues,  195^).  -  ,  . 

Therefore,  the  problems  of  the  biological  effect  of 
complexons  are  closely  connected  with  their  utilization  in 
food  technology.  These  problems  have  been  very  Inadequate¬ 
ly  studied  up  to  the  present  time.  Thus,  a  number  of 
authors  (Telsinger  and  Srbova,  195^;  Sandi,  1955j  Hunzlnger 
and  Ortelll,  1954)  point  out  that  there  is  no  convincing 
proof  In  the  literature  on  the  positive  or  negative  effect 
of  complexons  on  the  metabolism  of  mineral  substances  on  the 
organism.  The  same  can  be  said  of  the  relation  of  complex¬ 
ons  to  the  metabolism  of  other  vitally  Important  substances. 

In  1951  (Child,  1951)  attention  was  for  the  first 
called  to  the  strong  activity  of  complexons  In  t)indlng 
micro-  and  macro-elements  under  experimental  conditions. 

It  was  observed  in  experiments  on  rats  with  polycythemia 
caused  by  0.1  percent  of  cobalt  solution  that  a  0,5  percent 
solution  of  complexon-3  can  inhibit,  and  a  0.2  percent  solu¬ 
tion  reduce  the  development  of  polycythemia,  m  1952,  at¬ 
tention  was  called  to  the  great  activity  of  complexons  in 
binding  lead  (Rubin  and  Poremann,  Bauer  and  associates; 
cited  according  to  Tef singer  and  associates,  195®),  and  in 
1953  In  binding  Iron  (Wlshlnsky  and  associates,  1953)  and 

calcium  (Berzin,  1953).  „  ,  . 

Subsequently,  the  strong  activity  of  complexons  In 
binding  other  elements  in  vivo  was  also  demonstrated 
(D.  I.  Semenov  and  I.  P.  Tregubenko,  19584  Hart  and  associ¬ 
ates,  1955;  Millar  and  associates,  1954;  Odescalchl  and 
Scudler,  1956;  Rieders  and  Birger,  1956;  Scudier  and  Tinazzl, 
1956),  These  investigations  clarify  the  problems  of  the 
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effect  of  complexons  on  the  metabolism  of  mineral  substances 
under  pathological  conditions,  1.  e.,  poisoning  with  lead  or 
other  metals  In  hemosiderosis,  radiation  sickness,  etc. 

We  found- only  one  report  (Rleders,  1955)  concerning 
the  relation  of  complexons  to  the  metabolism  of  mineral  sub¬ 
stances  under  physiological  conditions.  The  author  of  this 
work  experimented  on  rats  which  had  received  food  containing 
0.2  percent  solution  of  calcium  salt  of  complexon-3,  and 
water  containing  0,1  percent  of  complexon-3  and  during  four 
months  of  observation  found  no  difference  In  weight,  number 
of  erythrocytes,  and  hemoglobin  In  the  experimental  and  con¬ 
trol  animals.  However,  after  these  animals  had  been  killed, 
considerable  hemoslderous  deposits  were  detected  In  two  out 
of  five  males  and  four  out  of  five  females.  Regarding  the 
content  and  distribution  of  Iron,  copper,  tin,  and  lead, 
definite  differences  were  observed  In  the  tissues  of  the  ex¬ 
perimental  and  control  animals.  The  author  explains  these 
phenomena  by  the  fact  that  the  calcium  salt  of  complexon-3 * 
following  peroral  administration.  Inhibits  the  above  mention¬ 
ed  Ions  In  the  digestive  tract,  thus  exerting  a  negative  ef¬ 
fect  on  their  metalollsm.  This  work  represents  the  only  con¬ 
tribution,  and  Its  great  defect  Is  that  conclusions  are  made 
on  the  mean  figures  based  on  five  animals.  The  data  also  are 
not  worked  out  statistically. 

In  our  aim  to  contribute  to  the  clarification  of  the 
biological  effect  of  complexons,  we  decided  to  undertake, 
parallel  with  other  Investigations,  the  study  of  the  relation 
of  complexon-3  to  the  metabolism  and  to  Ion  distribution  In 
the  organism  (Vozar,  1957).  During  the  study  of  the  metabol¬ 
ism  of  mineral  substances,  we  were  at  first  interested  In  the 
changes  of  their  level  In  tissues  and  fluids  of  the  organisms 
following  oral  administration  of  complexon-3*  Later,  we  sup¬ 
plemented  our  experiments  with  some  special  studies.  We  tried 
to  ascertain  whether  the  administration  of  eomplexon-3  would 
have  an  effect  on  the  metabolism  of  various  substances  and. 

If  so,  to  what  extent  will  these  changes  be  reversible  after 
the  cessation  of  Its  administration. 

The  experimental  studies  were  conducted  on  groups  of 
male  rats  of  the  Wlstar  species  and  on  female  guinea  pigs. 

We  have  cited  a  detailed  description  of  our  experiments  and 
methods  in  our  previous  publications.  In  this  article  we 
shall  summarize  only  certain  basic  data  obtained  in  the  study 
of  the  effect  of  complexon-3  on  a  live  organism. 

In  Investigating  the  effect  of  complexon-3  ori  the  met¬ 
abolism  of  mineral  substances,  we  found  serious  disturbances 
In  the  metabolism  of  copper.  Iron,  and  phosphorus.  The  level 
of  these  ions  In  the  tissues  of  animals  which  had  received 
complexon-3  per  os  (24-hoxir  dose  was  40  mg  per  100  gm  weight) 
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Changes  in  the  level  of  copper  (a),  iron  (h),  and  phos¬ 
phorus  (c)  In  tissues  of  rats  following  administration 
of  complexon-3  for  a  period  of  20  days  with  a  daily 
dosage  of  40  rag  per  100  gm  weight. 

1  —  liver;  II  —  cerebrum;  III  —  spleen;  IV  —  kidneys; 
V  —  muscles. 


was  different  from  that  of  the  control  group  (see  Pig.), 
Coraplexon-3  causes  mainly  a  definite  accumulation  of 
copper.  Iron,  and  phosphorus  in  the  cerebrum  and  skele¬ 
tal  musculature.  It  has  been  proven  that  the  rise  In 
the  level  of  ions  in  the  cerebi’ura  and  skeletal  musculat¬ 
ure  represents  a  definite  and  statistically  fully  corrob¬ 
orated  phenomenon.  Thus,  for  example,  the  level  of 
copper  in  the  cerebrum  of  experimental  rats  which  had 
received  complexon~3  for  a  period  of  20  days  (as  com¬ 
pared  to  the  level  of  controlled  rats)  was  higher  by 
62,7  percent  (P  »  0,05 )j  the  level  of  iron  by  10.9  per¬ 
cent,  the  level  of  phosphorus  by  34.2  percent.  In  the 
skeletal  musculature  the  copper  level  was  higher  by 
32.4  percent  (P  »  0.05),  iron  by  56,7  percent  (P  a  0.001), 
and  phosphorus  by  15.4  percent  (P  «  0.05).  Other  tissues 
which  we  had  investigated  reacted  variously  to  the  action 
of  complexon-3.  We  observed  a  definite  reduction  in  the 
quantity  of  copper  in  the  liver  (22.4  percent,  P  »  0.002) 
and  insignificant  changes  of  the  iron  and  phosphorus 
levels.  A  definite  accumulation  of  phosphorus  v/as  noted 
in  the  spleen  (24.6  percent,  P  »  0.05),  a  reduced  con¬ 
tent  of  copper  in  the  kidneys  (14  percent,  P  >•  0.01)  and 
phosphorus  (23  percent,  P  ■  0.05).  Analogous  results 
were  observed  in  experiments  on  rats  who  had  been  receiv- 
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Ing  complexoh  foi*  a  period  of  4o  ds^rs.  In  this  caso  we  ob¬ 
served  in  the  animal  tissues  a  definite  rise  in  the  concent¬ 
ration  of  copper  (55.3  percent,  P  =  0.001),  iron  (99.8  per¬ 
cent,  P  a  0.001),  phosphorus  (13.6  percent,  P  a  0.001)  in 
the  skeletal  miusculature,  and  a  higher  concentration  of 
iron  (28.3  percent,  P  a  0.001)  and  phosphorus  (7.5  percent, 

P  a  0.05)  in  the  liver.  We  noted  simultaneously  a  statisti¬ 
cally  definite  reduction  of  copper  concentration  in  the 
spleen  (27.8  percent,  P  a  0.001).  Thus,  the  observations  of 
this  series  of  experiments  confirmed  the  results  of  our  pre¬ 
vious  investigations.  ^ 

Special  experiments  showed  that  changes  in  the  dis¬ 
tribution  of  copper,  iron,  and  phosphorus  caused  by  the  ad¬ 
ministration  of  complexon-3  continue  also  after  the  cessat¬ 
ion  of  administration.  Thus,  it  was  established  that  the 
concentration  of  copper  (38.1  percent,  P  a  0,001)  and  iron 
(41.6  percent,  P  a  0.001)  remains  higher  in  the  skeletal 
musculature;  at  the  same  time  there  is  a  higher  concentrat¬ 
ion  of  copper  (41.6  percent,  P  a  0.001)  in  the  kidneys,  and 
iron  (15.4  percent,  P  a  0.001)  in  the  spleen.  Higher  level 
of  copper  in  the  cerebrum  (39*8  percent,  P  a  0,001)  remains 
\mchanged  even  after  cessation  of  complexon-3  administration. 

The  results  of  study  of  the  balance  of  separate  ele¬ 
ments  also  Indicate  the  intensive  Interference  of  complexon- 
3  in  the  metabolism  of  mineral  substances.  The  mean  figures 
of  20-day  balance  tests  (Table  1)  show  that  animals,  who 
had  received  orally  complexon-3j  eliminate  with  feces  115.^ 
percent  more  copper  than  the  controls. 

This  effect  of  the  action  of  coraplexon-3  is  manifested 
in  the  reduced  retention  of  copper.  We  observed  a  reverse 
tendency  in  studying  the  balance  of  iron  and  phosphorus.  In 
rats,  who  had  received  complexon-3>  the  retention  of  iron 
increases  approximately  threefold,  and  the  retention  of  phos- 
phoz*us  twofold;  when  this  occurs,  the  elimination  of  iron 
via  urine  and  feces  is  reduced,  as  is  the  elimination  of 

phosphorus  via  feces.  ,  ,  .  .  „ 

In  comparing  results  obtained  in  studying  iron-phos¬ 
phorous  balance  with  the  results  characterizing  the  level 
of  corresponding  ions  in  tissues,  we  must  state  that  com- 
plexon-3  impairs  the  physiological  sequence  of  biochemical 
reactions  in  the  organism  leading  to  serious  displacements 
of  micro-  and  macro-elements  in  the  tissues.  Peroral  ad¬ 
ministration  of  complexon-3#  thus.  Induces  pathological 
changes  in  the  distribution  of  ions  in  tissues. 

The  character  of  these  changes,  as  confirmed  by  our 
observations,  consists  not  only  in  the  elimination  of  cations 
of  metals  from  the  organism,  but  also,  primarily,  their  non- 
physlologlcal  concentration.  These  changes  occur  occaslon- 
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Table  1 


Kean  figures  of  Intake,  elimination  (via  urine  and  feces), 
and  balance  of  copper,  iron,  and  phosphorus  of  rats  of  the 
control  group  and  of  rats  which  had  received  complexon-S 
dally  for  20  days  in  the  amount  of  40  rag  per  100  gm  vrelght 
(the  quantities  of  copper  and  iron  are  indicated  in 
gammas,  phosphorus  in  rag,) 


No ,  Elimination 


Name  of 
element 

Group 

of 

rats 

"syrrr — 

take 

Urine 

Feces 

Total 

Bal- 

ance 

Copper 

Control 

5 

fi6,4 

11.8 

22,7 

1  . . 1 

1  34  Jl 

451,0 

Experimental 

S 

84,9 

10.5 

48,9 

i  59,4 

,  4-25. 5 

Iron 

Control 

5 

68.4 

704,7 

i  770.1 

Experimental 

S 

688,6 

63.1 

589,5 

1  681,8 

+37 

Phosphorus 

Control 

5 

77,6 

1.0 

72.0 

1  73.0 

44.6 

Experimental 

$ 

75,7 

2.9 

61,8 

64.7 

411,0 

ally,  despite  their  increased  elimination,  and  reserablem 
for  exaffiple,  the  accioraulation  of  copper  in  the  cerebriim 
and  skeletal  rausculature  in  poisoning  caused  by  copper 
derivatives  (  P,  V.  Rodionov;  cited  according  to  A.  0. 
Voynar,  1953).  From  our  results  we  can  assume  that 
metabolic  disturbances  of  mineral  substances  under  the 
effect  of  complexon-3  are  also  related  to  the  binding  of 
some  ions  with  coraplexon-3  in  the  digestive  tract. 

These  Ions  therefore  do  not  participate  in  the  normal 
physiological  processes,  and,  having  combined  with  com- 
plexon-3,  are  carried  by  the  flow  of  blood  into  various 
organs  and  tissues,  Ibis  concept  of  ours  is  in  accord 
with  the  observations  of  other  authors  (Rleders,  1955 )^ 
who  have ‘demonstrated  in  experiments  on, an  isolated  in¬ 
testinal  loop  that  complex  compounds  of  eoraplexon-3  with 
copper  or  iron,  as  well  as  with  other  cations,  easily 
pass  through  the  intestinal  wall.  These  compounds  may 
disintegrate  in  the  circulatory  system,  and  this  condit¬ 
ion,  in  turn,  may  lead  to  such  pathological  changes  as 
hemosiderosis,  etc.  Even  if  our  observations  in  this_ 
respect  required  supplementary  special  studies,  it  still 
seems  to  us  that  the  presence  of  aii  enhanced  content  of 
iron  in  some  tissues,  following  the  cessation  of  com- 
plexon-3  intake.  Indicates  the  presence  of  hemosiderous 
nidi.  We  tend  to  this  conclusion,  on  the  one  hand,  be¬ 
cause  It  is  known  that  iron  in  these  nidi  is  present  in  ^ 
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a  t^’i-Vaient  tovm,  and,  on  the  other  hand,  because  the  tri- 
valent  iron  may  possibly  be  carried  Into  the  circulatory  sys¬ 
tem  fallowing  an  oral  administration  of  complexon-3.  Changes 
noted  in  phosphorus  metabolism,  it  seems  to  us,  are  caused  by 
the  iuipairment  of  the  calcium-phosphorus  balance  induced  by 
the  reaction  between  complexon-3  and  calcium. 

In  view  of  the  serious  metabolic  disturbances  of  miner¬ 
al  substances  observed  in  rats  after  oral  administration  of 
complekott-3,  and  in  view  of  subsequent  information  obtained 
by  us  on  vitamin  C  distribution  in  the  tissues  of  rats  and 
guinea  pigs  which  hed  received  complexon-3  (Vozar,  1958),  we 
decided  to  undertake  further  study  of  its  biological  effects. 
We  based  these  studies  on  the  data  which  suggested  that  the 
distribution  of  vitamin  0  in  various  animal  tissues  may  serve 
as  an  indicator  of  the  state  of  the  organism  (M.  P.  Merezhln- 
skiy  and  L.  S,  Cherkasova,  1956;  B.  A.  Lavrov  and  B.  I.  Yanov- 
skaya,  1956;  Sayers  and  associates,  19^8);  in  our  experiment 
this  distribution  may  serve  to  indicate  the  metabolic  changes 
of  mineral  substances  induced  by  complexon-3.  Since  the 
cortex-hypophysls-suprarenals  system  participates  in  these 
processes,  and  inasmuch  as  we  observed  an  intensive  rise  of 
the  content  of  copper  in  the  cerebrum,  as  well  as  a  consider¬ 
able  discharge  of  vitamin  C,  we  tried  to  ascertain  whether 
these  changes  of  copper  concentration  in  the  cerebrum  in¬ 
volve  predominantly  the  gray  matter  of  the  cortex.  We  est¬ 
ablished  in  corresponding  experiments  (Table  2)  that  the  rise 
in  the  copper  level  in  the  brain  takes  place  chiefly  in  the 
cortical  gray  matter. 


Table  2 


The  Mean  Content  of  Copper  in  the  Cerebrum  of 
Rats  After  a  20-Day  Administration  of  40  mg  of 
complexon-3  per  100  gm  weight 


Group 

- 1 

Number 

Cerebral 

Average 

Extra- 

Average 

of 

of 

gray  matter 

error 

cortical 

error 

rats 

rats 

(mg 

gray  matter 
(mg  ^) 

Control 

13 

2,078 

0.367 

3.845 

0.909 

Experi¬ 

mental 

14 

4,506 

0.877 

2.432 

0.468 

-  8  - 


a  tri‘-valent  fom,  and,  on  the  other  hand,  because  the  tri- 
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the  impairment  of  the  calcium-phosphorus  balance  induced  by 
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We  based  these  studies  on  the  data  which  suggested  that  the 
distribution  of  vitamin  C  in  various  animal  tissues  may  serve 
as  an  indicator  of  the  state  of  the  organism  (M.  P,  Merezhin- 
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skaya,  1956;  Sayers  and  associates,  19^8);  in  our  experiment 
this  distribution  may  serve  to  indicate  the  metabolic  changes 
of  mineral  substances  induced  by  complexon-3.  Since  the 
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the  content  of  copper  in  the  cerebrum,  as  well  as  a  consider¬ 
able  discharge  of  vitamin  C,  we  tried  to  ascertain  whether 
these  changes  of  copper  concentration  in  the  cerebrum  in¬ 
volve  predominantly  the  gray  matter  of  the  cortex.  We  est¬ 
ablished  in  corresponding  experiments  (Table  2)  that  the  rise 
in  the  copper  level  in  the  brain  takes  place  chiefly  in  the 
cortical  gray  matter. 


Table  2 


The  Mean  Content  of  Copper  in  the  Cerebrum  of 
Rats  After  a  20-Day  Administration  of  40  mg  of 
complexon-3  peJ?  100  gm  weight 


. -'"1 

Number 

of 

rats 

. — . . — 

Cerebral 
gray  matter 
(mg 

Average 

error 

Extra- 
cortical 
gray  matter 
(mg 

Average 

error 

Control 

13 

2,078 

0.367 

3.845 

0.909 

Experi¬ 

mental 

14 

4.506 

0.877 

2.432 

0.468 

The  rise  of  ll6,8  percent  in  the  level  of  copper  In 
thig  section  of  the  cerebrum  was  statistically  significant 
(P  ?  0i05)i  On  the  basis  of  these  data  we  suggested  an 
hypothesis  tha^  complexon-3  Induces  a  system  of  reactions 
the  first  of  #ilch  concerns  the  effect  of  complexon-3  on  the 
metal  (thus  excluding  certain  important  enzymic  processes) 
leading  to  the  damage  to  the  gray  matter  of  the  cerebral 
cortex.  Subsequently  Impulses  are  carried  from  here  to  the 
hypophysis  which  in  turn  transmits  them  to  the  suprarenals. 
We  feel,  therefore,  that  the  effect  of  complexon-3  on  the 
metabolic  processes  in  the  organism  is  Incomparably  more 
extensive  than  had  been  thought  originally. 

Such  a  hypothesis  of  the  mechanism  of  the  complexon- 
3  action  seems  to  us  to  be  in  complete  accordance  with  our 
subsequent  observations.  Of  special  interest  in  this  re¬ 
spect  are  the  data  that  oral  administration  of  complexon-3 
causes  a  reduction  of  sei*um  gamma-globulin  with  a  simultan¬ 
eous  increase  of  non-protein  nitrogen  in  the  serum.  We 
noted  such  effect  of  complexon-3  in  experiments  on  rats  and 
guinea  pigs.  Concerning  our  subsequent  observations  in 
this  respect,  the  data  relating  to  the  blood  picture  in 
rats  deserve  attention.  It  has  been  established  that  com¬ 
plexon-3  causes  a  reduction  in  the  hemoglobin  as  well  as 
changes  in  the  picture  of  the  white  blood,  manifested  in 
the  reduced  number  of  leucocytes.  These  data  support  the 
conclusion  that  oral  administration  of  complexon-3  causes 
metabolic  disturbances  in  a  living  organism. 

From  the  above  observations,  we  must  conclude  that 
complexon-3  is  undesirable  for  nutrition  from  the  hygienic 
point  of  view,  since  it  causes  disturbances  in  vitally  im¬ 
portant  organic  processes.  Therefore,  complexon-3  can  not 
be  recommended  for  the  technological  preparation  of  food 
products  designed  for  human  nutrition. 
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